Staphylococcal enterotoxin C2 expedites bone consolidation in distraction osteogenesis.
Distraction osteogenesis (DO) technique could be used to manage large-size bone defect successfully, but DO process usually requires long duration of bone consolidation. Innovative approaches for augmenting bone consolidation are of great need. Staphylococcal enterotoxin C2 (SEC2) has been found to suppress osteoclastogenesis of mesenchymal stem cells in vitro. In this study, we investigated the effect of SEC2 on proliferation and osteogenic differentiation of rat bone marrow derived mesenchymal stem cells (rBMSCs). Further, we locally administrated SEC2 (10 ng/ml) or PBS into the distraction gap in Sprague-Dawley male rat DO model every 3 days till termination at 3 and 6 weeks. The regenerates were subjected to X-rays, micro-computed tomography, mechanical testing, histology, and immunohischemistry examinations to assess new bone quality. SEC2 had no effect on cell viability. The calcium deposition was remarkably increased and osteogenic marker genes were significantly up-regulated in rBMSCs treated with SEC2. In rat DO model, SEC2 group had higher bone volume/total tissue volume in the regenerates. At 6 weeks, mechanical properties were significantly higher in SEC2-treated tibiae comparing to the control group. Histological analysis confirmed that the new bone had improved quality in SEC2 treated group, where the osteocalcin and osterix expression in the regenerates was up-regulated, indicating faster bone formation. The current study demonstrated that SEC2 local injection promotes osteogenesis and enhanced bone consolidation in DO. The findings support application of SEC2 as a potential novel strategy to expedite bone consolidation in patients undergoing DO treatment. © 2016 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J Orthop Res 35:1215-1225, 2017.